This study aims at exploring the decision-making process involved in third-party punishment within an economic frame, using the Third-Party Punishment game. We investigated altruistic punishment, i.e. the behavior of spending one's own money, with no personal gain, to punish those who violate the norms of cooperation. We analyzed this behavior in an in-group and out-group game setting, to compare how individuals behave with members of their own group (in-group) and with members of another group (out-group). In particular, our study proposed a comparison between two different cultures: Italian and Chinese. Our results confirmed the existence of altruistic punishment behavior in both experimental groups. In accordance with the parochial altruism theory, this tendency emerged as more prominent when faced with unfair play by the other group's members toward a member of one's own group. Furthermore, both groups exhibited a propensity for anti-social punishment behavior: many participants also spent small amounts of money to punish fair behavior, and this tendency was more evident in the Italian sample.
Introduction
The aim of the present study was to investigate cooperative and anti-social behavior that emerges through punishment in intra and inter-group settings. The novelty of the present study is to decline the intra and inter-group variable according to the real membership of the participants to their cultural group, i.e. Italians, example of individualist culture that emphasizes personal achievement and Chinese as example of collectivist culture, that emphasizes family and work group goals [1] .
One of the most important features of human beings is the ability to cooperate, which allows us to build and to expand social groups up to a world-scale society. Cooperation is a crucial step for evolution, shaping the social norms which permit groups to survive and develop social institutions [2] , [3] . Since adherence to social norms and rules plays a central role for the survival of social groups, offenders are punished for cheating [4] . As [5] pointed out, norm enforcement occurs through sanctioning by individuals who punish violations of the expected behavioral standard. An interesting case is the Third-Party Punishment (TPP) game that involves a third player who observes an unfair interaction and spends part of his resources to maintain the rules, even though he is not directly affected by the violation. This form of behavior is defined as altruistic punishment:
the costly punishment of norm violations, which does not involve any overt benefit for the punisher [6] , [7] , [8] . Strong reciprocity is the underlying force that sustains this behavior [9] .
Strong reciprocators are prone to cooperate with other group members and to punish noncooperators, even though this behavior is not sustained by any personal interest, kinship or reciprocal altruism. Altruistic punishment and strong reciprocity have been shown to play a positive role in maintaining cooperation, investigated through various economic game settings [10] , [11] , [12] , [13] , [14] . Cooperation and punishment can co-evolve when those who punish defectors are rewarded by being considered more trustful and worthy of cooperation from others [15] , [16] .
On the other hand, the literature has also reported the existence of an opposite and apparently paradoxical behavior, called anti-social punishment [17] , [18] : the tendency of some people (when experimental conditions allow it) to spend their own money even to punish those who have been cooperative, a widespread tendency to punish pro-social cooperators. Rand et al. (2010) [19] analyzed the effect of anti-social punishment on the evolution of cooperation and showed that the inclusion of anti-social punishment destroys the evolutionary success of cooperation. Anti-social punishment was excluded from previous models because of its incompatibility with the evolution of cooperation, but the fact that cooperators are in fact sometimes punished raises some interesting evolutionary questions.
The possible explanations are far from conclusive, but some hypotheses have been formulated [20] : 1) retaliation, people who have been punished for being unfair in the past retaliate against cooperators, who are the people most likely to punish unfair behavior; 2) weak norms of civic cooperation and a weak rule of law, since strong norms of civic cooperation might act as a limit for anti-social punishment; 3) individual personality, such as strong taste for dominance or competitive personality or a desire to maximize relative payoffs of individuals; 4) measure of individualism-collectivism at a societal level [21] : people in collectivist societies might be more inclined to perceive other participants as out-group members. Hence, anti-social punishment might be stronger in collectivist societies than in individualist ones.
It follows that group affiliation may affect pro-social as well as anti-social behavior. In inter-group conflicts the parochial social instinct emerges, leading individuals to favor the members of their own ethnic, cultural or language group [22] , [23] . Therefore in inter-group interactions people tend to protect or favor their own group members at the expense of those of other groups, even without any personal gain. There is a huge cross-societal variation in these complex behaviors [24] , [25] . Following Hofstede's classification (1980) [26] , different behaviors are exhibited by members of collectivist cultures that emphasize family and work group goals, whereas individualist cultures emphasize personal achievement . Hence, we would expect collectivist groups to mete out stronger punishments to agents who break cooperative rules than individualist ones. Furthermore in-group favoritism is a spread behavior but a lot has still to be known about the magnitude of this tendency across societies. A study on in-group favoritism by Donna Harris et al. (2010) [28] showed that within a Thai subject pool emerged an "in-group bias" norm that is enforced within and outside the group, while the Western sample (UK subject pool) did not show such a strong ingroup favoritism. These results can lead our hypothesis to expect higher in-group favoritism within the Chinese sample compared to the Italian one. We investigated altruistic punishment and anti-social behavior by conducting a Third-Party Punishment experiment (TPP) within a Dictator Game [29] , [30] , [31] . In particular we analyzed the punishment behavior in observing different levels of fairness of the Dictator (Player A) according to the amount of money he transferred to Player B: fair, unfair and neutral. In-group and out-group settings were built on a cross-cultural context: Italian, example of an individualist culture, vs. Chinese, example of a collectivist culture [26] . This setting allowed us to observe behavior toward ingroup versus out-group members. We used the term "in-group" to refer to the condition of interacting with the members of one's own cultural group, whereas the "out-group" condition refers to interaction with another cultural group's members. This is the first study that investigates altruistic and antisocial behaviors through a TPP game where the facing groups are differentiated by their real cultural membership (Italian vs.
Chinese).
According to the altruistic punishment theory [32] , we hypothesized that members from both groups would punish unfair behavior. In line with parochial altruism however, we expected to find differences in the amount of money spent to punish, depending on in-group or out-group settings and, specifically, that higher amounts would be spent to punish members of the out-group. Moreover, we thought it likely that different behaviors would be affected by the specific cultures being investigated. We expected to observe a stronger tendency towards parochial altruism within the Chinese sample, belonging to a collectivist culture, than in the Italian group, belonging to an individualist culture. Italy is an example of an individualist, "me"-centered culture, especially in the biggest Northern cities where people can feel alone even in the middle of a big and busy crowd [21] . Collectivist cultures emphasize family and work group goals while individualist cultures emphasize personal achievement [27] , [33] .
Hence we would expect collectivist groups to punish the violation of social norms more severely than individualist ones.
Finally, we wished to investigate whether participants belonging to a specific culture, i.e.
Italian vs. Chinese, would punish anti-social behavior, and to what extent, even by spending some of their money to punish cooperative players.
Personality traits and characteristics i.e. honesty/humility and agreeableness [34] , empathy skills [35] , [36] , and the tendency toward pro-social vs. competitive behavior [37] , have also been found to be related to decision-making behaviors [38] , [39] , [40] . In order to rule out the possibility that individual differences have a crucial role in explaining our results, we took individual differences into account, investigating the personality traits of punishers, as well as their empathy skills and social orientation in relations with different cultures.
In summary, this study aimed to investigate altruistic punishment behavior using in-group and out-group conditions, with different levels of fairness exhibited by the dictator (fair, unfair or neutral). Therefore, the Third-Party Punishment (TPP) game within a cross-cultural context (Italian vs. Chinese) was used to test the following hypotheses:
1. both groups would show altruistic punishment behavior, punishing unfair behavior by the dictator (Player A); 2. different sanctions would be imposed (shown by the amount of money invested to punish) depending on in-group or out-group settings, i.e. higher amounts spent to punish members of the other group, pointing to the existence of parochial altruism; 3. participants belonging to a specific culture, i.e. Italian vs. Chinese, would punish and to what extent, even by spending some of their money to punish cooperative players; 4. finally, we evaluated the personal characteristics of the individuals participating in the present study in order to rule out the possibility that these could have played a crucial role in explaining our results.
Methods

Participants
Fifty-two male volunteers were recruited from among undergraduate students at the University and Polytechnic of Turin. The sample was composed of two groups: 26 subjects were belonging to the Chinese group and 26 subjects were belonging to the Italian group.
Chinese students had been living in Italy for at least nine and not more than 24 months, (mean period of 15.9 months, SD = 5.8). Italian participants were 22.54 (±1.89) years old, whereas Chinese were 22.62 (±1.88) years, with no significant differences between the two samples (p=.899). None of the participants had previous experience of economic game experiments.
The subjects received a lump sum payment of 20 euros for taking part in the experiment, plus the money they earned during the TPP game (from 0 to 20 euros). Inclusion criteria were a basic knowledge of English as verified by a test given immediately after the instructions, to measure their level of comprehension of the rules of the game and questions, since the instructions and the game were administered in the English language.
The study was approved by the Bio-Ethics Committee of the University of Turin. All participants gave their written informed consent following a detailed presentation of the study.
Procedure
We investigated TPP [41] behavior by adding a third player (C) to a classic Dictator Game, such as in Strobel et al. (2011) [42] . In a Dictator Game two players interact: player A, the dictator, and player B, the receiver. Player A has an initial endowment of points (20 points) , that he can share (or not) with Player B, whose role is passive. Player C observes the Dictator Game and he can use part or all of his endowment (4 points) to punish Player A's behavior.
For every punishment point invested by Player C, 2.5 points are subtracted from Player A's payoff: for example if Player C investing all of his 4 points (the maximum punishment has been given) to sanction Player A's behavior, 10 points would be subtracted from Player A's payoff. We were interested in Player C's behavior, therefore our experimental subjects were always assigned to the role of the third party. The experiment began by placing all the partners in one room, for a total of five partners, but only one of the participants was a real player (the other four were all confederates of the experimenters). The experimental subjects were not aware that the other participants were confederates of the experimenter.
At the beginning, the experimenter read the general instructions and the five players were requested to listen to the instructions without speaking to each other. In order to create ingroup and out-group settings, we brought together partners from both cultures, so the four confederates comprised two from the same cultural group as the subject and two from the other cultural group (i.e. two Italians and two Chinese). After been briefed, the five partners were conducted separately into individual rooms to play the game on a PC. Before starting, each subject read the instructions, written in English, concerning the role of the party he was playing and details about the game. The participants were then required to answer a questionnaire, which too was written in English, to assess their understanding of the rules.
They were also trained by performing a short demonstration run to familiarize with the response buttons and paradigm.
The participants played the game, which was repeated many times (for a total of 120 trials). For each trial, Player C was always informed about the group affiliation of Players A and B. The subject (CHIN=Chinese or ITA=Italian) observed four different combinations of Players A and B depending on the in-group and out-group associations: A and B could be both from Player C's group, or both from the out-group, or player A from the in-group and player B from the out-group, or vice-versa player A from the out-group and player B from the in-group.
The subjects believed they were playing with the other players via PC with Wi-Fi connection, although in actual fact they were faced with a programmed script (software EPrime 2.0, 2007, Psychology Software Tools).
Material
We conducted 30 pseudo-randomized trials for each experimental in-group and out-group condition (for a total of 120 trials). Player A, with an initial endowment of 20 points, could behave fairly sending from 8 to 10 points to Player B (14 trials), unfairly sending from 0 to 6 points (15 trials) or in a neutral way sending 7 points to Player B (1 trial) (for fair-unfair cutoff see behavioral study in Strobel et al., 2011) . Subsequently, Player C could decide for each trial whether or not to punish Player A's behavior.
Each game began by showing the group affiliation of Player A and Player B for three seconds. Then the subjects saw Player A's decision (2.5-5 seconds). They then had six seconds to punish A's behavior using a scale from 0 to 4 points (where for every punishment point they invested to punish Player A, 2.5 points were subtracted from Player A's endowment). Finally, the payoff for all Players, A, B and C, was revealed and displayed for three seconds. An additional fixation cross (four seconds) separated the outcome from the subsequent game (see Figure 1 ).
Insert Figure 1 about here
To check whether Player C had paid attention to the nationality of the other two players during the game, we asked the nationality of one of the two partners (A or B) playing in the previous trial (the question was asked six times in relation to Player A and six times in relation to Player B). The subject knew that a wrong answer would result in resetting the points just earned in the last game to zero.
After the TPP session, we administered self-report questionnaires in the subjects' mother tongue. They completed the: − Interpersonal Reactivity Index (IRI) to investigate patterns of social interaction [43] , according to the following subscales: perspective-taking, fantasy, empathic concern, personal distress; − Social Dominance Orientation (SDO) [44] to detect the basic desire for group-based, anti-egalitarianism and in-group dominance;
− Social Value Orientation (SVO) [45] to assess interpersonal orientation as pro-social, individualist, or competitor; − HEXACO-PIr about personality traits [46] , according to six scales: Honesty-Humility, Emotionality, eXtroversion, Agreeableness, Consciousness, and Openness to Experience.
Lastly, we administered the Implicit Association Test (IAT) on racial prejudice [47] to gauge prejudicial attitudes about Caucasian or Asiatic people. In the IAT the subject answers a series of items that have to be classified into four categories -typically, two representing a concept discrimination (Caucasian vs. Asiatic) and two representing an attribute discrimination such as pleasant versus unpleasant. The IAT produces measures derived from latencies of responses that are interpreted in terms of association strengths by assuming that subjects respond more rapidly when the concept and attribute mapped onto the same response are strongly associated than when they are weakly associated.
At the end of the experiment, the total points gained by Player C were converted into real money and paid to the subject. The subjects then left without meeting the other partners.
Data analysis Altruistic Punishment Behavior
After an initial overview of the behavior of the whole sample in terms of frequency and average punishment behavior in the fair and unfair conditions, we conducted a repeated measure ANOVA with a 2 (players' C nationality: Italian vs. Chinese) x 4 (in-group and outgroup settings: abC, ABC, AbC, aBC) x 3 (fair/unfair/neutral behavior by Player A, the dictator) design. The character case (upper case for in-group and lower case for out-group) was used to refer to the players A (the dictator) and B indicates the players' membership to a cultural group with respect to C: abC (A and B belonged to the out-group with respect to C); AbC (A belonged to the in-group and B to the out-group); ABC (A and B belonged to the ingroup); aBC (A belonged the out-group and B to the in-group). The participants' nationalities were considered as a between-subjects factor, whereas in-group and out-group settings and fairness level were considered as within-subjects factors.
Parochial altruism
In order to specifically investigate altruistic punishment behavior we decided to isolate the unfair condition and differently grouped the data concerning in-group and out-group conditions, specifically separating Player A and Player B to better investigate Player C's with respect to A and B membership (as in-group or out-group members). Thus we conducted a separated repeated measures ANOVA design 2 (player C's nationality: Italian vs. Chinese) x 2 (player A's nationality: Italian vs. Chinese) x 2 (player B's nationality: Italian vs. Chinese) considering the unfair condition only.
Anti-social Punishment
To explore the anti-social punishment by Player C, the same repeated measures ANOVA was conducted as for the parochial altruism, but considering the fair condition only.
Bonferroni Post-hocs were calculated for significant effects and interactions in the previous ANOVAs. Last of all, descriptive analysis was conducted on psychological questionnaires, followed by T-tests to compare the two sample groups. Spearman's correlations were calculated between psychological data from questionnaires and separately with the fair condition and the unfair condition for each sample group.
Results
Altruistic Punishment Behavior
Our results showed that the majority of individuals in the experimental sample (96.15%) chose to punish the dictator (Player A) in the unfair condition. The mean number of points spent by Player C to punish in the unfair condition was 2.05 (±0.93) in the Italian sample, and 2.21 (±1.20) in the Chinese sample (Figure 2) , with no significant difference between the two cultural groups (independent T-test: t (50) =.524, p=.602, two-tailed).
To investigate the altruistic punishment behaviors the 3ways-ANOVA revealed a significant main effect of fairness (F (2,100) =37.239, p<.001, partial η 2 = .427) and emerged as the behavior of punishing Player A's unfairness more severely than Player A's fairness (Bonferroni post-hoc: p<.001 ) (Figure 2 ). There was no main effect of the in-group out-group settings variable (F (3, 150) =1.689, p=.178), as well as for Player C's nationality (F (1, 50) =1.076, p=.304). No interaction effects emerged for the interactions between in-group out-group settings and Player C's nationality, fairness level and Player C's nationality, fairness level and in-group out-group settings (all p≤271).
Insert Figure 2 about here
Parochial altruism
To conduct an in-depth analysis of Player C's tendency to punish Player A's unfair behavior in the in-group and out-group settings, we focused on the unfair condition -which favors punishment in respect of violation of social norms -and we conducted a repeated Figure 3 ). By contrast, no main effect resulted on Player A's nationality (F (1, 50) =1.050, p=.311).
Insert Figure 3 about here
Anti-social Punishment
In order to analyze anti-social punishment, we focused on the fair condition, comparing the mean number of points spent by Player C to punish Player A, even if Player A had behaved fairly (by sending Player B from 8 to 10 of his points). An example of anti-social punishment was when Player A sent half of his points to Player B (fair behavior) and Player C decided to punish Player A. We then examined the correlation between punishment behaviors and the two sample groups. In the Chinese group there was only a significant correlation between punishment in the unfair condition and one of the HEXACO subscales (HEXACO_Emotionality) (Spearman's R=-.409, p=.038). None of the other subscales correlated with punishment scores (all p≥.201); none of the scores on the IRI, SVO, SDO or IAT revealed any significant results correlated to punishment behavior within the Chinese sample (all p≥.086).
Within the Italian sample, our findings showed a significant correlation between HEXACO_Emotionality and punishment in the fair condition (Spearman's R=.62, p=.001).
On the other HEXACO subscales we only observed marginally significant correlations between the mean score for punishment in the unfair condition and HEXACOHonesty/Humility (Spearman's R=.369, p=.063) and HEXACO-Openness to Experience (Spearman's R=.386, p=.052). The other HEXACO subscales showed no significant correlations (all p≥.277). On the IRI scales, the more subjects were used to experiencing personal distress (feelings of fear, apprehension and discomfort at witnessing the negative experiences of others) the more anti-social behavior they demonstrated, punishing Player A though fair (Spearman's R=.516, p=.007). The remaining questionnaires (SVO, SDO and IAT) showed no significant results related to punishment behavior within the Italian sample (all p≥.128).
Discussion
The aim of the present study was to investigate cooperative and anti-social behavior during the TPP economic game within a context of in-group (i.e. all participants belong to the same cultural group) and out-group settings (i.e. one of the participants belonged to a different cultural group), and to explore these complex behaviors comparing groups from different cultural backgrounds, and specifically Italians vs. Chinese.
Our first hypothesis concerned the propensity of a third party to spend own resources punishing an observed unfair behavior, even when not directly affected by that behavior. This study shows that, in both in-group and out-group settings, the third party acts as a strong reciprocator, choosing to punish unfair behavior by the dictator (Player A) even if that means using his own resources, in line with the theory of altruistic punishment [9] , [32] , [12] .
Members from both groups reacted to the unfair condition in the same way, with no significant differences being observed between both. This result supports the idea that altruistic punishment is a cross-cultural tendency in larger societies [49] , [50] .
For our second hypothesis, we expected that parochial altruism would emerge as the tendency to protect one's own group members by delivering harsh punishment, and thus that the punishing behavior of Player C would be influenced by the in-group or out-group setting [51] , [52] . Our analysis produced significant results on this issue, since both Chinese and
Italian participants invested more points to punish unfair behavior by the dictator when the victim was an in-group member. The condition of observing an in-group member as the victim of unfair behavior seemed to make the difference in inter-group settings, whereas Player A's (the dictator's) membership did not influence Player C's punishment behavior.
These results account for cooperative behavior, since a judge observing unfair behavior is inclined to sacrifice his own resources to seek revenge for the victim and protect him from further damage. Adherence to and enforcement of social norms can explain such altruistic behavior aimed toward construction and conservation of civic cooperation [20] . Such behavior appears to be in line with a tendency for in-group favoritism [53] . accepted in recent debates [54] , [55] . Moreover the fact that Chinese participants were actually immigrants embedded within Italian culture can have narrowed the differences and be biased by social desirability, intended as the tendency of giving a socially accepted representation of themselves [56] . Thus we have to consider the results in the unfair condition as influenced by ingroup bias, but not by cultural membership.
Finally, we were also interested, to investigate the anti-social punishment behavior. To analyze anti-social punishment behavior we had to focus on the fair condition, i.e. when
Player A, the dictator, transferred to B from 8 to 10 points. We observed that both cultural groups exhibited anti-social punishment behavior, spending their own resources to punish cooperators. These results remind to the literature that refers to antisocial punishment as a puzzling behavior [19] , indeed the same participants showing altruistic behavior, switch to an antisocial behavior when conditions allow it.
Furthermore interestingly, such punishment was significantly harsher in the Italian sample than in the Chinese one. Excluding retaliation, since this condition was not possible in our experimental design, there are some possible explanations for this behavior. According to Herrmann (2008) [20] , strong norms of civic cooperation, such as the strength of the rule of law, might restrain anti-social punishment. We would therefore expect to find higher levels of anti-social punishment among participants from societies with weak norms of civic cooperation and a weak rule of law. From that perspective, the results of this study would lead to consider Italian norms of civic cooperation weaker than Chinese ones. Since punishment in our experiment was cheaper for the punisher than for the dictator, another possible explanation for anti-social punishment is that a competitive personality [57] , or taste for dominance [58] might drive individuals to punish pro-social cooperators. However Italians, who used anti-social punishment more than Chinese, did not show higher score on psychological questionnaires in relation to these traits.
Finally for what concerns antisocial punishment we did no found differences in in-group and out-group conditions. Such result is quite surprising at least for Italian group since we found that the Italian sample (with respect the Chinese one) showed a significant higher preference for their own racial group (IAT evaluation). Our findings on antisocial punishment are far to be conclusive and further research is necessary in order to clarify such puzzling
behavior.
For what concerns the remaining personal characteristics of the individuals participating in the present study we found that participants in the Chinese group scored significantly higher on the Agreeableness subscale of the HEXACO questionnaire and on the personal distress subscale of the IRI questionnaire, leading us to argue that our Chinese sample was more empathic and more agreeable than the Italian one. Moreover, the Chinese group exhibited a greater tendency to consider their social group as predominant (SDO questionnaire). The SVO and other subscales of the HEXACO and IRI did not reveal any other differences between the two groups. Although we found some significant differences between the two sample groups in terms of psychological characteristics, none of these is able to account for the punishment behaviors observed in the two cultural groups in this study.
Concerning the correlation between psychological characteristics and punishment behavior, only four significant results emerged: HEXACO_Emotionality negatively correlated with altruistic punishment in the Chinese group and positively correlated with antisocial punishment in the Italian group; IRI_Personal distress and HEXACO_Openness to experience positively correlated with anti-social punishment in the Italian sample; no other correlations reached significance. Globally considered we cannot consider personality characteristics and racial bias as possible explanations for our results on altruistic and antisocial punishment behaviors in in-group and out-group settings.
A limit of the present study is the small sample size and it would need to be enlarged to enable any generalization of our results, and a real cross-cultural setting would better explain the differences between collectivist and individualist societies (even the higher scores obtained by the Chinese sample on the agreeableness scale could be explained by the desire of immigrants to appear socially accepted). However, bearing these limitations in mind, our findings support those of previous studies on altruistic and anti-social punishment [17] , [19] , [59] , [60] , [61] .
Moreover, this is the first time that punishment by third parties has been studied in real groups formed on a cultural basis and using an experimental design that permits both altruism and anti-social behavior. Our study raises new questions on group dynamics and in-group and out-group settings: Is the condition of an in-group member as a victim more emotionally activating than that of a dictator? What are the distinctive features of an individualist/collectivist culture? What are the implications of in-group bias on anti-social behavior? A possible challenge for future researches will be to answer to these questions.
Further empirical and theoretical investigation of in-group favoritism could drive future research on the evolution of cooperation and anti-social behavior. 
